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Vaccine Approach: Strategies
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 Over 200 COVID-19 vaccines currently under development

 Within the United States:
– Four vaccines in active Phase III clinical trials
– Five vaccines in active Phase I/II clinical trials

Vaccine Update

Sources: https://www.modernatx.com/cove-study; https://www.pfizer.com/science/coronavirus/vaccine, https://connect.trialscope.com/studies/34986a8a-b779-4169-a35c-
5d929149d426; https://www.reuters.com/article/us-health-coronavirus-pfizer/pfizer-says-coronavirus-vaccine-study-shows-mostly-mild-to-moderate-side-effects-idUSKBN26631T

 AZD1222 vaccine (AstraZeneca) announced removal of FDA hold 10/23,  
resuming Phase III trials

 Ad26.COV2.S vaccine (Janssen) announced lifting of safety pause 10/23,  
resuming Phase III trials

Vaccine Update: Phase III clinical trials in the U.S.

 BNT162b2 vaccine (Pfizer/BioNtech)
– 42,133 participants enrolled as of 10/26/2020
– 35,771 participants have received their second vaccination
– 30% of U.S. participants enrolled have “diverse backgrounds”

 mRNA-1273 vaccine (Moderna): Enrollment Complete
– 30,000 participants enrolled as of 10/22/2020
– 25,654 participants have received their second vaccination

Sources: https://www.modernatx.com/cove-study; https://www.pfizer.com/science/coronavirus/vaccine, https://connect.trialscope.com/studies/34986a8a-b779-4169-a35c-
5d929149d426; https://www.reuters.com/article/us-health-coronavirus-pfizer/pfizer-says-coronavirus-vaccine-study-shows-mostly-mild-to-moderate-side-effects-idUSKBN26631T
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Vaccine Update: Phase III clinical trials in the U.S.

27% of participants living with  
comorbidities:

including diabetes, cardiac disease,  
lung disease, obesity

Sources: https://www.modernatx.com/sites/default/files/content_documents/2020-COVE-Study-Enrollment-Completion-10.22.20.pdf

22% healthcare personnel

MessengerRNA (mRNA)

Vital role in protein synthesis

Single-stranded molecule in nucleus

Picks up a copy of a DNA gene sequence (transcription)

Leaves nucleus, carries genetic code to ribosomes in cytoplasm

Translation of code to protein synthesis
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US-Supported COVID-19 Vaccine Candidates in 
Clinical Evaluation: Phase 3

13

Platform Type Doses Developer Timing of 
Phase 3

RNA LNP-mRNA 2 Moderna/NIAID July

RNA LNP-mRNAs 2 Pfizer/BioNTech July

Non-replicating 
viral vector ChAdOx1-S 2 Oxford/AZ August

Non-replicating 
viral vector Ad 26 1 Janssen September

Protein subunit Recomb. protein/
Matrix M

2
Novavax

Protein subunit Recomb 
protein/ASO3

2 Sanofi
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COVID-19 Vaccine Clinical Development Timeline
-OWS Goal: 300M doses with the initial doses available by Jan 2021.
-Vaccine commercial scale manufacture proceeding “at risk”
-Clinical efficacy outcome: VE=50% (95% CI LL=30%), [interim analysis @ 32 cases (Pfizer) & 53 cases (Moderna)]
-Minimum safety f/u: median 2 months follow-up post final dose.

=Phase III = Phase I or II

u

2020 2021

VACCINE Jul Aug Sep Oct Nov Dec Jan

Moderna S bmit EUA?

Pfizer Subm it EUA?

AstraZeneca

Janssen

Novavax ?

FDA Guidance 
for 

Determining 
Vaccine 
Efficacy

• Minimum Efficacy 50%
• Sample Size: 30,000 of Phase 3 trials, 

randomized
• Primary Outcome: COVID Disease
• Secondary Outcome: More Serious 

Outcomes
• Close Follow-up of COVID Positives
• Subjects Enrolled: High Risk; Older 

adults, Chronic Conditions, Minorities
• Multiple Blood Draws To Determine 

Correlates of Protection
• Long-term follow up for safety
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Safety Assessments
• Meticulous Attention to Local and Systemic Reactions

• Monitoring reactions with daily cell phone queries

• Frequent testing for COVID 19 if symptomatic

• Large numbers of participants recruited 

• All hospitalizations and serious reactions assessed

• Trials halted with significant reactions

• Independent Data and Safety Monitoring Committees Monitor Trials

• Challenges to Vaccine Assessment 

• Accelerated Development of Vaccines with New Vaccine Platforms

• Vaccinations Occurring in a Short Time-frame with Relatively Short Follow-up Before 
Efficacy Signal May Be Reached

17
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Vaccine Confidence and Communication

• Strong Science is a 
Necessary Starting Point 

• Health Care Worker 
Confidence in and 
Commitment to Vaccines is a 
Necessary Starting Point

• Trust in the Process is 
Paramount

21

http://www.mdpi.com/2076-393X/1/3/204/htm

FDA Vaccine and Related Biological Products
Advisory Committee (VRBPAC)

Median 2 month follow-up
Too brief for efficacy eval

Too brief for safety
2 mos EUA; 6 mos BLA

Mild disease in relatively healthy population
Serious disease
Duration of protection

Continued blinding after EUA?
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Post – EUA Safety Evaluation

FDA:  BEST-links CMS data with other “big data”

CDC:  VAERS – safety signals

Clinical Immunization Safety Assessment (CISA)

Rapid cycle analysis

V-SAFE – smartphone electronic health check

COVID Vaccine Implementation Issues
Vaccine distribution
Vaccine storage/handling

Pfizer -80C
Moderna -20C

Lead federal agency:  OWS or CDC

Prioritization of vaccines
Vaccine registries
Vaccine costs

Vaccine free (OWS)
Administration fee – traditional payors

Communication
To medical/public health professionals
To general public
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Striving for Herd Immunity

Proportion of population vaccinated X vaccine effectiveness

66% x 70% = 46% protected

The Continuing Need for Behavioral Interventions 
Even After COVID Vaccination

There will be many susceptibles for a long time:

• Vaccine NOT 100% effective
Therefore, some vaccinees remain susceptible!

• Vaccines require 2 doses (quite reactogenic)
• Will take months to vaccinate 300+ million
• Many will decline/put off vaccination
• Duration of protection unknown
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Thank You!

Your questions, suggestions and corrections are appreciated.


